INTRODUCTION {#sec1-1}
============

Human dirofilariasis is a zoonotic infection caused by the filarioid nematode of genus *Dirofilaria* and is reported worldwide. In the old world (Africa, Asia, and Europe) subcutaneous infestations by *Dirofilaria repens* is more common as compared to the new world (Americas), where cases of pulmonary dirofilariasis by *Dirofilaria immitis* predominate.\[[@ref1]\]

Among the forty species of *Diroflaria*, six species namely *D. immitis, D. repens, Diroflaria striata, Diroflaria tenuis, Diroflaria ursi* and *Diroflaria spectans* are known to cause diseases in humans.\[[@ref2]\] In India, *D. repens* is found to be the most common pathogen causing human subcutaneous dirofilariasis resulting in a granulomatous nodule.\[[@ref1]\]

The most significant risk factors for human infections are density of competent mosquito vectors, warm climate with extended mosquito breeding season, and an abundance of microfilaremic dogs.\[[@ref1][@ref3][@ref4]\] Increasing number of cases reported in literature point toward the trend of human dirofilariasis becoming an emerging zoonosis. However, dental clinicians are usually unaware of the existence of such an infestation. We report the first case of oral dirofilariasis in Goa, India and aim to acquaint the dental health professionals with the possibility of dirofilarial infestation in sub-mucosal swellings presenting in the oral and perioral regions.

CASE REPORT {#sec1-2}
===========

A routine excisional biopsy specimen was submitted in 10% formalin solution, to the Department of Oral Pathology for histopathological evaluation. The biopsied specimen was taken from the right buccal vestibule of a 37-year-old female patient, who had presented with a chief complaint of a swelling in the right cheek for 2 months. The patient had given a history of blunt trauma to the right side of the face 2 months back, subsequent to which she developed the swelling. Intra-oral examination had revealed the swelling to be a firm sub-mucosal nodule in the right buccal vestibule, measuring approximately 1 cm × 1 cm in dimension, nontender, and not fixed to adjacent structures with normal overlying mucosa. The clinical differential diagnosis included traumatic neuroma, herniation of buccal fat pad and benign tumors such as lipoma or fibrolipoma, neurofibroma, and pleomorphic adenoma.

Routine blood investigation revealed all parameters within normal limits. Gross examination and dissection of the specimen revealed a cystic cavity with an opaque white, coiled, thread-like nematode \[[Figure 1](#F1){ref-type="fig"}\].

![Gross specimen: Nematode seen within cyst-like cavity (a) measuring approximately 13.3 cm in dimensions (b)](TP-8-110-g001){#F1}

The wet mount of nematode in glycerine was examined under the light microscope \[[Figure 2](#F2){ref-type="fig"}\]. The cystic specimen and part of the nematode were taken up for routine tissue processing. The hematoxylin- and eosin-stained section of the soft-tissue specimen revealed a cyst such as cavity lined by thick fibrous connective tissue capsule with dense chronic inflammatory cell infiltrate, forming germinal centers. The hematoxylin- and eosin-stained section of the nematode revealed a cuticle with external ridges and micro-ruffling of the surface, well-developed polymyarian type muscle cells, and tubular digestive system along with female reproductive organs \[[Figure 3](#F3){ref-type="fig"}\].

![Wet mount (×400) of the nematode under light microscope revealed distinct, rounded longitudinal ridges (arrow) and fine transverse striations in the cuticle](TP-8-110-g002){#F2}

![H- and E-stained sections: (a) cystic capsule showing well-formed germinal center (×100) and (b) Nematode (Transverse Section) (×400) showing polymyarian type muscle cells (arrow) and cuticle with external ridges and micro-ruffling (arrowhead)](TP-8-110-g003){#F3}

Diagnostic assistance was sought from National Vector Borne Disease Control Program, Directorate of Health Services-Goa; National Centre for Disease Control-New Delhi and Centers for Disease Control-Reference Diagnostic Laboratory, United States via electronic communication of the patient data and images.

The macroscopic and microscopic findings of the nematode were confirmed to be consistent with the diagnosis of *D. repens* nematode.

DISCUSSION {#sec1-3}
==========

Human dirofilarial infections have been reported to be an emerging zoonosis in Africa, Asia, and Europe.\[[@ref4]\] Increased number of dirofilarial infections in human have been reported over the past years indicating that human dirofilariasis is an emerging zoonosis in India. Kini *et al.*, in their review reported 73 cases of human dirofilariasis in India from 1976 to 2012.\[[@ref5]\] A thorough review of literature \[[Table 1](#T1){ref-type="table"}\], revealed an additional of twenty-three cases reported from India between the year 2013-August 2018. Mapping the disease in India, the most common site of infection in the head and neck region was the eye followed by the buccal mucosa. In an epidemiological report by Sałamatin *et al.*, the oral cavity was found to be the second most common site for dirofilarial infestation.\[[@ref6]\] Tilakaratne and Pitakotuwage have reported that the most commonly involved site is the buccal mucosa.\[[@ref7][@ref8]\]

###### 

Cases of human dirofilariasis reported from India between the year 2013-August 2018

![](TP-8-110-g004)

*D. repens* was found to be the most important species responsible for human infections with maximum number of cases being reported in Kerala.\[[@ref1][@ref9]\]

Dogs and wild canides are the definitive hosts, humans are incidental hosts and acquire *Dirofilaria* when bitten by the female mosquitoes of the *Culicidae* family (genera *Aedes, Culex*, and *Anopheles*).\[[@ref10][@ref11]\] The deposition of hemolymph during a blood meal infects the host with the stage three larvae. In man, *D. repens* usually wanders in the subcutaneous tissues or produces a granulomatous nodule in the subcutaneous and sub-conjunctival tissues; intra-oral involvement is unusual. Pulmonary dirofilariasis is usually caused by *D. immitis*, while *D. repens* is implicated in superficial subcutaneous nodules.\[[@ref3][@ref12]\]

The sub-mucosal nodule in the buccal mucosa of our patient may be due to migration of the nematode from the facial subcutaneous tissue inward to the buccal mucosa. The superficial subcutaneous or sub-mucosal infections in humans are typically caused by a single nematode; therefore, surgical removal of the parasite is usually adequate to treat human infections.\[[@ref13]\]

It is important for pathologists to be familiar with the histopathological characteristics of the nematode in routine histopathological sections. A number of macroscopic and microscopic morphological distinguishing features can help in distinguishing *D. repens* from *D. immitis*.\[[@ref2][@ref14]\]

The *D. repens* nematodes are usually smaller in size as compared to *D. immitis*. The female *D. repens* nematodes measure approximately 100--170 mm in length and 4.6--6.3 mm in diameter, whereas the female *D. immitis* nematode measures approximately 250--300 mm in length and 1--1.3 mm in diameter. The male *D. repens* nematodes measure approximately 50--70 mm in length and 3.7--4.5 mm in diameter whereas the male *D. immitis* nematodes measure approximately 120--200 mm in length and 0.7--0.9 mm in diameter. Microscopic examination of the nematodes can reveal characteristic differences in their cuticle. *D. repens* has a thick cuticle (measuring approximately 8--40 μm) whereas *D. immitis* has a thin cuticle (measuring approximately 9--12 μm in male and 5--25 μm in female nematodes). Light microscopic examination of *D. repens* shows distinct rounded longitudinal ridges and fine transverse striations in the cuticle, while the cuticle of *D. immitis* is relatively smooth.\[[@ref15]\]

This case was the first case of intra-oral dirofilarial infestation in Goa. A number of different advanced DNA-based molecular techniques can be used for the species identification of the parasite. In this case, the biopsied specimen was submitted for histopathological evaluation in formalin, precluding any further molecular characterization.

Investigating further, the Institute of Veterinary Sciences Tonca, Goa, India reported an increased incidence of canine dirofilariasis in Goa. In our patient, the exact source of infection could not be determined; however, the infection was likely acquired from her region of residence, as her travel history was negative.

Human infection with *D. repens* has been increasing in India; many of them remain undiagnosed or unpublished. Awareness of an infection risk and oral presentation of dirofilariasis is essential for a correct diagnosis and management, especially in the light of few reported cases. Further monitoring of human dirofilariasis is necessary to establish guidelines for preventive measures, including effective chemoprophylaxis in animals.
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